Involvement of the brain in endurance exercise regulation is not a particularly new concept.
27
Whilst exercise termination has been proposed to occur when generation of the required 28 power output is no longer possible due to failure at sites within the musculature (1), there is 29 growing evidence that there is a neural component to our ability to tolerate sensations of 30 fatigue and that exercise termination includes a psychological element (23). This involves provide such input into how we interpret these signals and when we terminate exercise. The PFC has previously been proposed to be involved in terminating incremental exhaustive 50 exercise due to declines in prefrontal cerebral oxygenation (COxy) preceding exhaustion (6).
51
The maintenance of prefrontal COxy during self paced exercise, also suggests effective 52 pacing involves COxy being at an appropriate level to avoid early exercise termination (7).
53
Notably much of this research has been undertaken on the PFC due to accessibility of the site 54 for NIRS rather than from a definitive hypothesis. As such, specifically how the PFC might The OFC is also able to integrate multiple sources of information regarding the outcome of a 97 task response and in effect, calculate how rewarding an action is (11). In order to maintain During exercise such as self paced or exhaustive incremental exercise, decisions are made about when to stop or how to regulate pace such that exercise can be completed without catastrophic failure or a meaningful slow down before the finish line. The lateral prefrontal cortex (LPFC) allows for integration of afferent signals in combination with a motivational and emotional context provided by the anterior cingulate cortex (ACC) and the orbitofrontal cortex (OFC). Once these signals are integrated, a decision about the most relevant task response to the situation can be made. Depending on the mode of exercise, choices will vary from response 1 (R1) acting to modify the exercise pace by speeding up, slowing down or maintaining pace, to response 2 (R2) which will terminate exercise. The task response is carried out via the pre motor area (PMA) and the basal ganglia (BG).
